28 5 Vol 28 Na 5
2009 9 ENV IRONMENTAL CHEM BIRY September 2009

FEA BAMK S X & T F

( , ., 650093)
(VOCs) ( CTMAB)
) CTMAB , H,),
; H, CIMAB , CIMAB X<MC , H, X
; X>QMC o, X , . H, X
: H.=H /(1+K (X - QMC) ), H, R=0.91 H, , H,
(T) , H, 1T
(VOCs) .
, ., VOCs -
" vocs ,
(SER) 279 SR VOCs
i / [7 8].
: SER
(CTMAB) \ VOC s
SER VOCs
1
1.1
1. 8200mg CIMAB, Smmol T | CIMAB
3 \ o, CTMAB 25m 1 CTMAB
50m 1 Corex , 120r* min ' 30C , 48h ,
5000 r* mn ' 30C , 1h : UV2100 (UNICO, )
s 27 Inm
1.2
. 25u1 250m 1 , , : 10m1
40m 1 . 30C  120r* min | \ . 30m i
, , , 3
. 10mm , 271 nm, , 4h
1.3 (H.) CIMAB
1. 8223mg ( Smmol) CIMAB , 0.2
0.5, 1L 2 3 S5mmol I' : 3 : 50m 1 CTMAB
250m 1 : 511 , : 30C, 35C
2008 10 28
* ( 20607008); (07Y11138);

(2007PY01-08). * * ) : 0871-6152985 E-mail tiansenlif@ yahoo can. cn



652 28
40C 120 r* min ' 5h .
(CIMAB) H .. ( Nose
4200 , Electronic Sensor T echndody )
1.4 H.
250m 1 Immol ['CIMAB 50m ] su1 3
25C, 30C, 35C 40C 5h H. H.
2
2.1 CIMAB
30C , CIMAB 1 1 . CIMAB
\ 1.2mmols T' , CTMAB (QMC)
l.2mmok IT'. 2 CIMAB , (MSR)'™ .
MSR S S 1
_Csurf_ CN[C ( )
Su CIMAB (mg* ['), S, (mg* ['), Cu
CIMAB (mge T). 2,  oc CTMA B \
: ; (MC , CIMAB , ,
, , (2
K '[ 10]
Xﬂl(‘
ch = = MSR (2)
X. (L+MSR) Sa.V,
B Xm(‘ Xﬂq (mg. 1—])7 Sanc
(mg* [, V, (0.01805 L* mol ). (2) , MSR
) M SR
(3).
H.= ul ( H=C,/C.,) (3)
14K (X - CMC) oo e
. C. (mg 1), K : (2 . X
(mg. I ! ). ( 3) N Km(- ) ch )
H(g B} L) b K"l(‘, 9
s41 1100 [
52F =
- . 1000 [
:‘5 501 zén
% 48+ @ 900
§ 461 % 800 | :
B = 700
40 I 600 ‘
0 1 2 3 4 5 6 0 1 2 3 4 5
CTMAB B /mmol + 17! CTMAB & /mmol -« 1!
1 CIMAB 2 CIMAB
Fiz 1 Plot of surface tenson Fig 2 Apparent bluene water solub ility vs.
forCIMAB the concentration of CIM AB
2.2 CIMAB




5 653
30C, 35C 40C 0.252 0.343 0.424 ,
. 30C CTM AB
3 4 3, 30C :
(3) H. 0.91, (3)
4 , CIMAB R R R H.
; , H. CTMAB (017 NOR.
CIMAB 5 , >
: e : CTMAB ,
) , H. CIMAB CM C
, M C , H. , MC , H. CTMAB
’ CM C ’ 9 2
, CMC
0301 0.5
<04 Vv
= 025 P T v
ﬁ . ?ﬁ 03" ~
= 0201 . = A —
e - 0.2 -
i i =
= B —~
B o . o
0.10 - - : : - - 0.0 - . . . .
1 2 3 4 d 6 0 1 2 3 4 5 6
CTMAB&EE mmol -+ 17! CTMAB#E /mmol - 1!
3 4 CIMAB
[ ] A 30C, W 35C, v 40C
Fig 3 Comparson ofH . br toliene n water Fig 4 Ipactof toliene on the response ofH . to CIMAB
measured n the expermentw ih those in calcuhtion concentraton at different ten peratire
2.3
25C, 30C, 35C 40C , CIMAB Q 0.5 Smmols T
-0.6
( 5) . 5 9 9 «0.0mmol - 1!
-0.9 =0.5mmol - 1!
? ’ 45.0mmol - 17!
H. , H. /T —1.2F
Van tHoff " 24
: W.=A-B/T. _18l
5 ’ ’ H(‘ - : L ; !
315 320 325 330 335 340
, , UTx 10°
; ; H. 5 CTMAB
-1
CIMAB Jnmol 1 5 H. Fig 5 Plot of he variation ofH_ for toluenew ith
0.5mmol* T : , temperature for various CIMA B concentrations
CTMAB Q 05 Somol I, 9%B. 2%, 99. 1%
%% ; , A B 15.67 5152 CTMAB
Smmok [' , A4 B 17.56 537 1.%  4.4.
3
CIMAB cMC o, ) MC ,



654 28

CIMAB : :
, H. CTMAB H.=H/ (1+K (X- CMC)) :
CM C . H., .
, CTMAB H.

[ 1] ButterfiedM T, Agbara R A, Wamer I M, Extraction of Volatik PAHs fran A ir by Use of Sold Cycbdextrin [ J] .Anal tical
Chanistry, 1996 68 (7) : 1187—1190

[ 2] Zhou M, Rhue R D, Screening Canmercial Surfactants Suitabl ©Hr Remediating DNAPL Source Zones by Solbilization [ J].
Environ. Sci.Technol., 2000 34. 1985— 1990

[ 31 PennellK D, Jin M, Abrbla L M et al, Surffactantfinhanced Remediation of Soil Cokmns Contan nated by Residual
Tetrachloroethylene [ J] . Journal ¢ Contam inantH ydrology, 1994, 16 35— 53

[ 4] Mulligsn CN Yong RN, GibbsBF, Surfactantknhanced Remedition of Contan nated Soil aReview [J] .Eng. Geol, 2001
60 371—380

[ 5] Schaerhekens ] Cameliet] Feyen ] Mult+ObgctiveOptin zation of the Setup of a Surfactan #Enhan ced DNAPL Remediation [ J] .
Environ. Sci.T echnol., 2003 39 (7) . 2327—2333

[ 6] R s [J]. , 2004 23 (5) . 485—489

[ 7] Brennan R A, NimabkhandanN, Speece R E, Canparson of Predictive M ethods for Henry’ s Lav Coefficients ofO rgan ic Chen icak.
Water Res., 1998, 32 1901—1911

[ 8] Zhang G Zheng G, Nichok CM, M icellar Partitoningand ItsE ffects on Henty’ sLav Constants of Chlorinated Solvents in Anionic and
Nonionic Surfactant Solutions [ J] . Environ. Sci. Tedhnol., 2006 4G 208—214

[ 9] s s () [J] - , 1981 6 341

[ 10] EdwardsD A, Luthy RG LuZ B Solubilizaton of Polycyclic A maticH ydrocatbons nM icellarN on on ic Surfactant Solutions [ J] .
Environ. Sci. T echnol., 1991 250 127— 133

[ 11] Gossett JM, M easuramentofHen1ty sLav Constnts brC,and C, Chbrnated H ydrocathons [ J| .Environ. Sci. Technol, 1987, 21
202— 208

RELATIONSH IP OF VAPOR-LIQUID
EQUILIBRIUM BETW EEN VOLATILE ORGANIC COMPOUNDS AND
CATION SURFACTANT SOLUTIONS

LI Ying-jie ~ THN Sen-ln ~ MOHong  NING P ing

(Faculy ofEnvironm ental Science and Eng neering Kunm ing University of Science and T echnology, Kum ng 650093, China)

ABSTRACT
Effectof typical catbn surfactant cety lirmethyl anmonium bran de( CIMAB), on the acairate relation
toluene was studied- The results

of the vapor-liqui partition ng of vohtik organic canpounds( VOCs)
show ed that vapo#liquid equilbrim of tolhiene dianged obvbusly and the apparent Henry s constant (H .)
reduced sign ificantly w ith CTMAB concentratbns. TheH . decreased w ih increasing CTMAB concentrations.
TheH . changed sbw ly and the restranng ab ility of CIMA B was weaker bebw the (M C of CTMAB. W hile the
CIMAB concentratons exceeded its CMC, theH . changed rapidly and the restraining ability of CIMAB was
stronger. The relatonship betveenH . andX was valdated through the equation H.=H /(1+ K(X - CMC) ),
the value of the correlation coefficient was 0. 91 between the calcubhted and detem ned valies ofH ., which
ndicated that the relatbnship beweenH .and X were descrbed well by the equaton. Influence of tem perature
onH . was obvbus When the temperature ncreased follow ng theH . enhanced and there was well linear re-
lationsh p beweenH . and 1 /7.
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